Meeting reports
Retroviruses and diseases of the nervous system Keywords: retrovirus; AIDS; nervous system Retrovirus infections of the nervous system have assumed an unprecedented importance quite unpredieted a few years ago, when knowledge of their pathogenic properties was confined to a few relatively obscure veterinary conditions. The recognition in 1984 that the acquired immunodeficiency syndrome (AIDS) was caused by a retrovirus, initially called lymphadenopathy associated virus (LAV) or human T lymphotropic virus type 3 (HTLV-IIl) and subsequently re-named human immunodeficiency virus (HIV), revealed entirely new perspectives. Firstly, the unique property of HIV infection to produce prolonged and catastrophic immune depression has provided both a challenge and a stimulus to immunologists as they attempt to unravel the workings of the immune system. Secondly, it soon became evident that HIV was strongly neurotropic and involvement of the nervous system both as a result of opportunist infection and direct invasion by HIV is an important and frequent cause of morbidity and mortality in patients with HIV infection. Physicians in the UK are only just beginning to see these syndromes but if the epidemiological course of the disease in the UK follows that of the USA, neurological problems ofHIV infection will become increasingly important and may well become the most frequent cause of neurological morbidity and mortality in young adults. The recent recognition that tropical spastic paraparesis, including Jamaican myelopathy, is closely associated with evidence of infection with a related retrovirus known as human T lymphotropic virus type 1 (HTLV-D has emphasized the relevance of retrovirus infections to the human nervous system. In particular, the very long incubation period perhaps measured in decades and the chronicity of the related illness are relevant to the aetiology of other neurological illnesses such as multiple sclerosis. The current clinical and pathological understanding of retrovirus infections was reviewed at a combined meeting of the Immunology and Neurology Sections of the Royal Society of Medicine.
Professor R T Johnson (John Hopkins University) described the animal models of retrovirus infection. Three families of retroviruses are recognized: Oncovirinae (tumour viruses, such as HTLV-I), Lentivirinae (slow viruses such as visna and HIV), and Spumavirinae (foamy viruses)', Retroviruses are characterized by their ability to perform reverse transcription of RNA to DNA using viral reverse transcriptase and combine two important biological features of rapid mutation rate (by virtue of RNA replication) and the ability to integrate into the host cell genome for life (as a result of DNA transcription). Surprisingly, the unusual features of HIV infection are not unique to man and examples of similar lentivirus infection in animals have been known for many years. Equine infectious anaemia in horses, visna in sheep, caprine arthritisencephalitis in goats and HfV infection in man are all characterized by infection of mononuclear cells, transmission by blood or secretions and chronic central nervous system infection. HIV also infects lymphocytes with depletion ofT4 cells and resulting immune deficiency. However, another animal lentivirus, the simian immunodeficiency virus produces a disease in the Macaque monkey very similar to AIDS with lymphadenopathy, depletion of T4 cells and encephalitis-, At present this natural infection provides the best animal model for HIV infection in man but it is possible that the recently recognized feline immunodeficiency virus may also be a lentivirus". This appears to produce lymphadenopathy, opportunist infections and encephalitis in the cat and could therefore be a more practical laboratory model in which to investigate potential treatment for AIDS. Other lentiviruses supply models for diseases like multiple sclerosis. For example, visne produces a disease in sheep characterized clinically by a long incubation period and a relapsing and remitting course and neuropathologically by patchy focal demyelination.
Dr A G Dalgleish (Northwick Park Hospital) reviewed the association of HTLV-I infection with tropical spastic paraparesis and Jamaican myelopathy. HTLV-I was originally identified in 1978 and later shown to be the cause of adult T-cell leukemia! lymphoma syndrome. In Japan the lifetime risk of this syndrome appears to be as high at 1 in 100 with an incubation time from inoculation of between 20 and 30 years. In similar geographical areas of Japan, chronic progressive myelopathy has also been associated with HTLV-I infection. The virus cultured from patients with adult T-cell leukemia/lymphoma appears to be identical to that cultured from patients with HTLV-I associated myelopathy, but only one patient has been described with both manifestations. There is no clear explanation for this dichotomy. Human leucocyte antigen typing so far has been unhelpful. There is a high asymptomatic carrier rate of HTLV·I infection in Japan and in these subjects the immune response appears attenuated compared to symptomatic patients, suggesting that the clinical manifestations of the disease may be related to varying immune reactions. HTLV-I is also closely associated with tropical spastic paraparesis and Jamaican myelopathy in other parts of the world including Martinique, the West Indies, South America, the Seychelles and Southern India. Jamaican neuropathy in contrast does not appear to be closely associated with HTLV-I infection.
Dr Dalgleish next reviewed the United Kingdom series of 13 cases of progressive spastic paraparesis in patients of Caribbean origin. All had normal cranial nerve function on clinical testing (except for one patient with nerve deafness) and all presented with lower limb spasticity, increased reflexes and extensor plantar responses. Upper limb weakness was noted in two cases and sphincter disturbance in five. They were mainly female and assuming that infection was acquired in the Caribbean, the shortest possible incubation period appeared to be eight years and the longest, twenty-five years. Seven of the cases had oligoclonal bands in the cerebrospinal fluid and four cases had abnormalities on nuclear magnetic resonance scanning, which were not typical of multiple sclerosis. Nevertheless, superficial similarities between tropical spastic paraparesis and multiple sclerosis has led to an extensive search for HTLV-I antibodies in European patients with multiple sclerosis. In 1985, an association was reported between the presence of antibodies reacting to the p24 antigen of HTLV-I and multiple sclerosis. However, these results have not been confirmed. Dr Dalgleish and colleagues had examined 100 serum samples and 40 brains from patients with multiple sclerosis, all of which were entirely negative for HTLV antigen. A large group of neurological controls had increased reactivity to the p24 antigen of HTLV-I which probably represented cross-reactivity in patients with inflammatory diseases of the nervous system.
From the beginning ofthe AIDS epidemic, involvement of the nervous system has been recognized as an important feature. Forty to 50% of patients have neurological symptoms, while up to 80% of the brains have neuropathological abnormalities at postmortem", Dr F Scaravilli (National Hospital, Queen Square) described the neuropathological findings observed in 20 brains of patients from the London area. Opportunistic infection in this series included toxoplasmosis, cytomegalovirus (CMV) encephalitis and progressive multifocalleukoencephalitis (PML). In toxoplasmosis, in addition to necrosis, vasculitis and aggregates of histiocytes, the most characteristic finding was the presence of organisms within cysts or free in the tissue. On occasion, the appearances can be those of micronodular encephalitis and organisms and abscess formation may be absent; in these cases the diagnosis may be made by immunocytochemical methods. A variety of appearances occurred in CMV encephalitis and included periventriculitis with loss of the ependymal lining and proliferation of astrocytes, many of which contained intranuclear inclusions or glial nodules. In one case, pallor and breakdown of the myelin associated with CMV had features similar to those described by others", The macroscopic and histological features of PML in AIDS were similar to those observed in other immunocompromised patients and included confluent areas of myelin loss and presence of abnormally large astrocytes, and of intranuclear inclusions in oligodendrocytes. No mycoses were found in this series and this is in keeping with the low frequency of these infections in AIDS patients, in contrast to other causes of immunosuppression.
It is now clear that, in addition to opportunist infection, direct involvement of the brain by HIV is perhaps the most important feature of AIDS. The commonest finding is a diffuse leucoencephalopathy with multinucleated giant cells which are the hallmark of HIV infection". These originate from cells of the histiocyte/macrophage series and provide a reservoir of the virus", A feature typical of AIDS is the presence of more than one type of lesion either simultaneously or at different stages of the illness, in one or various organs or even in the same area. In three of Dr Scaravilli's cases there was association between the findings of HIV and CMV infection and in one an association between HIV and PML. Tumours were not found in this series but primary or secondary B-eelllymphoma and, on occasion, metastatic Kaposi's sarcoma have been described.
Professor R T Johnson returned to give an account of the neurological manifestations of AIDS8. Currently there are about 40 000 cases of AIDS Journal of the Royal Society of Medicine Volume 82 May 1989 307 diagnosed in the USA with an estimated one and a half million of the population infected with HIV. This compares with the accumulated figures in the UK up to February 1988 of 1344 cases of AIDS, with an unknown number infected. However, the number of cases in the USA continue to rise rapidly and presumably a similar trend will be found in the UK. Involvement of the nervous system in HIV infection presents a remarkably wide range of clinical manifestations, reminiscent of syphilis, another protean sexually transmitted infection. HIV infection of the nervous system may be entirely asymptomatic, may result in sub-clinical psychological signs discussed below or may mimic other conditions of the nervous system, such as Guillain-Barre syndrome. Opportunist infection of the CNS may be difficult to diagnose with atypical manifestations and mixed infection. For example, cryptococcal meningitis may sometimes be found without a raised lymphocyte count in the CSF and antibody titres tend not to be as high as found in patients with a normal immune system", Involvement ofthe nervous system in HIV infection can be related to the immunological time course of infection. Inoculation is followed some weeks or months later by seroconversion. There then follows an uncertain, often asymptomatic period before the development of lymphadenopathy and minor infections, classified as AIDS-related complex (ARC). As the disease progresses the occurrence of major opportunist infections defines progression to AIDS and certain death. CSF analysis suggests that infection of the central nervous system occurs early in the course of the disease with at least 65% of patients having abnormal immunoglobulin in the CSF and a third pleocytosis if examined within two years of seroconversion. The route of entry is unknown. HIV can be cultured from the CSF in 50% of patients who have their lumbar puncture within two years of seroconversion but interestingly the figure rises to 71% in those who have had evidence of infection for longer, suggesting an altered pattern of expression of the virus. Acute infection of the CNS may precede seropositivity by a few weeks. Primary CNS infection may be asymptomatic but can appear as an aseptic meningitis!", Seroconversion may be accompanied by auto-immune-like immunological manifestations. In particular, acute inflammatory demyelinating polyneuropathy identical to Guillain-Barre syndrome or acute cranial nerve palsy can occur in the otherwise asymptomatic period of seropositivity and may also precede the appearance of serum antibodies to HIV by a few weeks. Mononeuritis has a high incidence of presentation in association with ARC and pathology shows a vasculitic neuropathy. In contrast the neuropathy occurring with full blown AIDS is a diffuse symmetrical distal sensory neuropathy, which is often unpleasantly painful. AIDSrelated myelopathy also occurs late in the disease. Two histologically distinct processes are incriminated. In the first form, purely white matter vacuolar degeneration is seen unlike any other known pathological process other than having some resemblance to sub-acute combined degeneration. In the second type, degeneration of the gracilis nuclei is found in association with neuropathy suggesting a retrograde ganglionitis.
The most devastating result of HIV infection is AIDS dementia!', which is usually associated with AIDS or ARC but may occasionally be found in the otherwise asymptomatic seropositive stage of the illness. It is now clear that the dementia results from HIV encephalitis but the pathogenesis is uncertain'", MRI shows predominantly white matter disease. In keeping with this observation, virus antigen has not been found in neurones but is predominantly distributed within perivascular macrophages.Rarely virus may be found in astrocytes and probably also in oligodendrocytes. There may also be infection of the vascular endothelial cells suggesting that blood/brain barrier damage may initiate the development of dementia. The lack of pathological evidence of direct neuronal or glial damage has led to suggestions that the dementia results from release of toxins or cross reactions between virus antigen and trophic factors or neuro-transmitters. Monkines released by macrophages and immune responses may also playa role in the demyelination.
Dr R J Guiloff (Westminster and Charing Cross Medical School)presented a detailed review of central nervous system opportunist infection in a personal series of 130 cases of AIDS, 34% of whom had CNS opportunist infections. (A full account is published on page 278 of this issue.)
The recognition that dementia is a sequel of HIV infection in a significant number of patients and the finding of early infection of the nervous system by the virus implies that there may be sub-clinical involvement of the CNS in apparently asymptomatic HIV positive patients. Professor I Grant (University of California at San Diego) presented the results of a battery of neuropsychological tests chosen to investigate this possibility in a group of 55 homosexual men, none of whom had clinical evidence of involvement of the nervous system. A worrying 44% of 16 asymptomatic HIV positive patients had evidence of impaired neuropsychological performance. This compared to 9% of a control group of HIV negative patients and 87% of patients with AIDS. Although there was no specific pattern of impairment, tests of speeded information processing, abstracting ability and learning and recall were among those which demonstrated deficit. Among patients with AIDS and ARC, impaired performance on the tests correlated with abnormalities on MRI scan and could not be explained by an increased incidence of depression or anxiety in HIV positive patients. Professor Grant noted that preliminary studies by other investigators in some cases supported but in other instances contradicted his group's findings with respect to the 'asymptomatic' individual. It is likely that sample selection bias, choice of tests, and differences in criteria used to infer abnormality all playa part in explaining the mixed results.
The last speaker Mr R J Marsh (St Mary's Hospital) illustrated the ophthalmological aspects of HIV infection'", The commonest is a retinal vasculitis with cotton wool spots in the fundus occurring early in the disease and probably resulting from microvascular immune complex deposition and occlusion. The commonest opportunist organism infecting the eyes is cytomegalovirus, which results in a very florid and rapidly progressive retinitis with retinal necrosis, haemorrhage and peripheral granular atrophy. Profound retinal destruction, retinal detachment and blindness ensue. The results of surgery for the retinal detachment are poor because of frequent recurrence.
Cytomegalovirus may also cause a florid optic neuritis with severe papillitis. Toxoplasmosis, cryptococcus and candidal infection are less common and result in a vitreous exudate and puffball choroidoretinitis. In Africa, ophthalmic herpes zoster infection in patients under 40 years immediately suggests associated early HIV infection'? and in the future this early indication of immune paresis in AIDS may become more common in the UK.
The clinical, immunological, epidemiological and sociological features of retrovirus infections of the nervous system provide a continuing challenge. Our current understanding of the neuropathology of retrovirus infection is limited to simple clinicopathological description. We have no idea why and how the central nervous system is infected by retroviruses and the mechanisms of the neuropathy, myelopathy and dementia of AIDS is unknown. The source of many of the opportunist infections of the central nervous system in AIDS remains a mystery. The study of children with congenital AIDS may shed further light as babies have a very high prevalence of neurological involvement while opportunist infections are extremely rare and myelopathy appears never to have been recorded. The enigmatic pathogenesis of AIDS dementia is particularly important, because it is difficult to ascribe loss of particular cell types to direct invasion with the virus. The mechanisms of loss of cells bearing the T helper cell marker is also a major observation that cannot be satisfactorily explained. The relationship and timing of HIV infection to the onset of AIDS encephalopathy remains uncertain. Current work is focused on the development of agents to combat the immune deficit in AIDS but although this might resolve the problem of opportunist infection, HIV infection of the CNS might well persist with the eventual development of dementia in all HIV positive patients. Understanding retrovirus infections is of great importance to understanding other chronic diseases of the nervous system. The excitement of the discovery of a relationship between tropical spastic paraparesis and HTLV·I infection must be tempered by the observation that the clinical features and pathology are very different to those of multiple sclerosis and generalization may not be appropriate. It still remains to be proven that HTLV-I infection is the cause of tropical spastic paraparesis rather than simply associated with the disease. Further associations between retroviruses and diseases of the nervous system are likely to be discovered and will certainly increase our understanding of these diseases.
Martin M Brown Department of Neurology
The London Hospital The President of the Section, Dr Neville Davis chaired the seminar and introduced the first speaker Sir Peter Imbert QPM (Commissioner of Police of the Metropolis), who spoke on the policing of a violent society. Sir Peter stressed the strong and positive ties between the police and the medical profession, particularly the forensic medical examiners where the relationship is based on the common aim of the protection of the victim at a time of an escalating trend in violence. Statistics showed that while there was a fall in the overall level of crime there was an increase in the crimes of violence. While the number of armed robberies with firearms is less today than it was five years ago, the use of knives has doubled. Football hooliganism, child abuse, domestic violence, racial violence and street violence have all increased and give rise to concern. There has also been a 30% increase in the number of assaults on the police. In seeking an explanation for these trends, Sir Peter discussed the influence of screen violence and the decline in religious and moral values. The growth both of amuence and of poverty has contributed to an increase in crime associated with drugs and alcohol. To combat this increasing threat to society there is a need to overcome the high level of fear in the community which results in under-reporting and lack of co-operation with the police. Campaigns to promote better understanding, greater publicity, the provision of interpreters and improved follow-up and contact with victims are just a few of the police initiatives that are being undertaken. The long-term solution has to lie in promoting a greater sense of social responsibility through family, school, church and community.
Dr Roger Evans, consultant in Accident and Emergency Medicine at Cardiff Royal Infirmary in his paper 'The high cost of violence', spoke of his awareness of the increasing attendance in his department of cases which, while undoubtedly emergency cases, were by no means accidental but Were due to gratuitous violence. At a time of increasing financial strictures in the NHS, he felt that as well as counting the cost in human suffering, consideration should also be given to the cost of violence in money and resources and for one complete month <November 1986) he looked at all new patients passing through Accident & Emergency at Cardiff Royal Infirmary. Of 6000 new attendances, 2.3% were the victims of deliberate violence, presenting with injuries which involved virtually every department in the hospital-ENT, ophthalmic, dental, faciomoxillary, general surgery and others. The duration of stay in hospital varied from 1 to 37 nights and the majority of cases occurred between the hours of 2300 and 0200 h. The most important and commonest contributory, if not causal, factor was alcohol abuse. Working on average attendance costs, he estimated the total cost for the month to be in the region of £11500 which projected for the year gives an annual cost of about £130000. If this figure is extrapolated to the whole country (and his figures coincided closely with those published by other centres) the cost of violent assault reaches the staggering figure of £18 000 000 per annum, not counting the additional cost of police, ambulance, general practitioner, follow-up service, etc. He demonstrated convincingly that violence is a significant drain on resources. As to cause, he voiced the same opinion as other speakers -alcohol abuse, the examples set by certain sports and the fact that to a certain section of the community, the popular heroes are men of violence.
Dr R T Shepherd (Guy's Hospital, London) gave a graphic and moving account of the pathological aspects of the Hungerford shootings. He took us through the horrifying sequence of events which began with the attempted rape and subsequent murder of a young mother out on a picnic with her two children, continued with an attempted armed robbery at a garage, progressed to mass murder and ended with the self-killing of the perpetrator. Dr Shepherd went on to describe in detail some of the injuries which were of particular forensic interest; his examination showed that several of the victims, including the killer's own mother, were first incapacitated by a single shot from a hand gun and later given the coup de grace by a Kalashnikov purchased a few weeks before for £300. The investigation showed that while at least 119 shots were fired by the killer, 40 of which caused death or injury, no shots were fired by the police at Ryan. 
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